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Peter Golas’s book is the first to offer a general overview of the way the 
Chinese pictured technology throughout their history until the nineteenth 
century and is most welcome.1 While doing so, he examines in chronolog-
ical order the place both technology and its depiction had in the society, the 
economy and the culture of China.  
The book consists of six chapters and closing comments. The longest 
chapters discuss the Song and Yuan (Chapter 3, “A Golden Age”), late 
Ming (Chapter 5, “The Exploitation of the Works of Nature”) and the Qing 
(Chapter 6, “Roads Not Taken”). 
In the first chapter, which analyses early graphics in China, Golas traces 
back the appearance of images dealing with technology to the Warring 
States period (475-221 BCE) and Han dynasty (206 BCE-220 CE). He states 
that drawings displaying technological subjects can be dated to the Han 
period and were first used for architecture but were extended to depict 
other production technologies and made use of scales, perspective, etc.  
Golas highlights a strong tendency to have generalized depiction of 
subjects without much details and individuality, a fact also relevant for 
technical subjects, and explains that this was a moral and aesthetical choice: 
painting and writing had the same origin and therefore, the same purposes, 
among which to encourage morality by setting models for generations to 
come. Depicting activities of paramount importance for the livelihood of 
the people, like agriculture, sericulture, water control, and stressing their 
                                                            
1 Another book has already discussed the subject, namely Bray, Dorofeeva-
Lichtmann and Métailié (2007), but it did not offer a general overview of the pre-
imperial and imperial periods. 
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importance, would confer legitimacy on scholar-officials (p. 10). Since the 
vast majority of readers knew the technology involved, attention was 
concentrated on the people depicted and not on the technology used. 
He further explains that, from the Han to the Tang (618-907) dynasties, 
there has been quite an important production of technical drawings, among 
which were architectural or machine drawings, but none are extant.  
The main argument of the book is that technological drawings were, 
with few exceptions, limited in scale and technique throughout the periods 
considered. One of the reasons is that the techniques and values adopted in 
painting and drawing were those held to be acceptable by the elite scholars 
who tended to favour aesthetic criteria over accuracy and detail (p. 17). 
This argument is strengthened by the overall predominance of the brush 
for writing, drawing and painting; it was a tool most accurate to capture 
the essence of life, but not the best suited one for drawing lines and 
mechanical apparatus. Therefore, the admitted repertoire of subjects of 
painting and drawing set by the literati limited the development of skills 
and the depiction of details. There never was in China, a real interest by 
literati or educated individuals, in “us[ing] drawing to work out mechan-
ical ideas” (p. 31). 
But then Golas observes that one kind of drawing, ‘ruled-line paintings’ 
(jiehua 界畫) drawing or realistic drawing, using straightedge, ruler and 
scales appeared in the eleventh century and remained relatively important 
and widespread until the nineteenth century, but was always despised by 
literati, especially since the Song dynasty (960-1279), during which Chinese 
painting values changed and took an even more abstract turn.  
Golas highlights, through his book, the importance of the concerns of 
government or government related individuals to promote technologies 
and their depictions. For instance, the active support, under the Song 
dynasty, of new technologies like woodblock printing did have a positive 
effect on technical illustrations. But while engaged in printing illustrated 
books on different technologies (farming, astronomy, weaponry, etc.) that 
the government wanted to promote, the same government controlled and 
limited their diffusion. 
To further illustrate this argument, the author goes, in the third chapter, 
through five illustrated books issued with direct or indirect help of the 
government.  
The Wujing zongyao 武經總要 (Collection of the most important military 
techniques, 1044) has the particularity that the Song government strictly 
controlled its diffusion: a complete edition was available only five centuries 
after its compilation. As a result, military technology and weapons 
description did not progress for a long time.  
The Xinyixiang fayao 新儀象法要 (New Armillary Sphere and Celestial 
Globe System Essentials, 1094-1096) contains illustrations of star charts and 
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mechanisms of an astronomical clock tower built by Su Song 蘇頌 and Han 
Gonglian 韓公廉. The illustrations break with tradition since they do not 
include any human beings and concentrate on the mechanism and its 
components and subcomponents. They also use labels but curiously do not 
include scales, which seems quite surprising since there was at that time a 
solid tradition of scale drawings dating back to the Han dynasty. Golas 
asserts that these illustrations qualify as real technical drawings since they 
were probably working drawings used for the construction of the clock 
tower. 
The Yingzao fashi 營造法式 (Building standards, 1100) is a manual about 
public building which contains methods for supervising the construction of 
government edifices and also the technology used. It included many 
detailed illustrations (more than five hundred) a fact remarkable “in a 
civilization where enormous authority was vested in the written word, 
[and] illustrations by comparison were almost undervalued and under 
used as a means for conveying information and knowledge” (p. 69). 
Unfortunately the illustrations in later editions have in many cases been 
garbled by copyists. A lot of them can be seen as ‘working drawings’. For 
Golas, they still represent the best technological illustrations relating to 
building technologies ever achieved. The other main interest of the Yingzao 
fashi is the fact that its author Li Jie 李誡 (d. 1110) has put into writing rules 
used by artisans that were until then only orally transmitted. 
Lou Shu’s 樓璹 (1090-1162) Gengzhi tu 耕織圖 (Pictures of tilling and 
weaving) comprises a series of paintings detailing the different steps of rice 
farming and silk production. Each painting is accompanied by a poem 
expressing the feelings of the people while working the different processes 
depicted. Most of the paintings do not display any technological aspect and 
are very general. The innovation lies in their great number and in their 
pairing with the accompanying text.  
Wang Zhen’s 王禎 Nongshu 農書 (Agricultural treatise, 1313) is the first 
book including true technological drawings of tools and implements that 
are numerous and precise enough to allow the reader to construct the tools. 
It focuses of the technical functions of the tools.  
The next chapter is devoted to a single work dating to the late Ming: 
Song Yingxing’s 宋 應 星  (1587-c. 1666) Tiangong kaiwu 天 工 開 物  (The 
exploitation of the works of Nature, 1637). Golas explains that the author 
aimed at depicting implements and machines that would help solve the 
many problems China was facing at the end of the Ming: for Song, 
salvation would come from scientific and technological knowledge that 
had ‘practical applications’ (p. 105). Golas argues quite convincingly that 
the numerous illustrations of the book are more ‘social documents’, 
assessing how humans have to use the implements described, than 
technological representations giving precise information about them. The 
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reason is that Song sees technology mainly as a way to improve people’s 
lives. Golas then demonstrates why the illustrations have some serious 
technological limitations (not enough details and information are provided, 
the techniques or implements depicted are of out of date): but readers were 
not expecting up to date and technologically detailed information. We 
further learn that for many reasons, Song’s book was not read and 
circulated during the Qing (1644-1911) until its ‘rediscovery’ in the early 
twentieth century by the scholar Tao Xiang 陶湘. But a closer look at many 
Qing encyclopaedias and compendiums gives a different picture, since 
they all used illustrations and texts from the Tiangong kaiwu.  
In his last chapter, dealing with technical pictures under the Qing 
dynasty, Golas explains why during that period technical skills and 
craftsmanship, as well as painting and drawing techniques were 
disparaged. He insists on the differences between Ming-Qing China and 
Renaissance and modern Europe regarding the use of mathematics, the 
way machines, mechanical ingenuity and innovations and uses the 
example of Wang Zheng’s 王 徵  (1571-1644) Qiqi tushuo 奇 器 圖 說 
(Illustration and description of wonderful machines) to prove his point: 
this book saw the first introduction in China of western machines but 
Wang Zheng selected only a few machines which were not too complex 
and related to military defence or agriculture, subjects that would interest 
scholars officials. The illustrations were not accurate or detailed because 
unfortunately, Wang could not really understand them. Not surprisingly, 
only the third chapter, introducing these new machines and their 
illustrations, was included in the eighteenth century encyclopaedia Gujin 
tushu jicheng 古今圖書集成.  
The last book to be reviewed by Golas, the 1696 edition of Gengzhi tu by 
Jiao Bingzhen 焦秉貞 (1689-1726) deserves close attention for many reasons. 
First it was a commission from the Kangxi Emperor. Secondly, the author 
‘adapted’ the thirteenth century illustrations to the court taste and focused 
more on the general background to which he added characters and details, 
rather than to the activities depicted. The wrong order of the processes is 
somewhat disconcerting and reveals the fact that describing the technology 
to disseminate it was not the final aim. The breakthrough of Jiao 
Bingzhen’s illustrations comes from the fact that he used Western linear 
perspective techniques. But these new methods imported from the West 
(by the Jesuits) did not have any later impact on Chinese scholar paintings 
or illustrations of technology.  
In his closing comments, Golas emphasises once again the main idea 
that is repeated throughout the book, namely that when a technology was 
portrayed, the aim was not to promote technology or technological 
knowledge but rather to transmit a moral attitude. Consequently ‘written 
texts’ and not illustrations presented technological information for practical 
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use. He then remarks that a lot of technical activities, like mining, water 
control, shipbuilding, were rarely illustrated and convincingly explains 
that the main reason is that those activities, in China, used human labour 
rather than machines and implements and were, therefore, not seen as 
technical. He finally explains the absence of norms and standards or 
technical drawings by the absence of professionalization or ‘academization’ 
of technical knowledge in China since the production of technological 
artefacts employing technologies were most often done in the govern-
ment’s workshops. 
Golas aptly shuns another form of the Needham puzzle in not trying to 
the find reasons why China did not meet the standard for portraying 
technology set by the Europeans in the Renaissance. Instead, his purpose is 
to explain why and how the Chinese produced the technological images 
they did. Though he still refers to the European experience, it is only to 
emphasize the distinctiveness of the Chinese experience. In this process, 
Golas gives a detailed and well documented history of Chinese technical 
illustrations 
As one would expect in a book about pictures, many illustrations are  
to be found in this book. Most are of very high quality but only a handful 
of them are in colour. This limitation is probably due to financial 
considerations. This book is well written with a fluent style and therefore 
pleasant to read. It uses a wide array of sources: classical literature, 
dynastic histories, the Classics, specific treaties and a huge sum of 
secondary sources. I strongly recommend its perusal to anybody interested 
in the history of technology and illustrations. 
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